Rat procathepsin B. Proteolytic processing to the mature form in vitro.
Expression of rat procathepsin B in yeast led to the secretion of both the latent and mature forms of the enzyme. Culture in the presence of a cysteine proteinase inhibitor prevented this processing. We have expressed and purified a mutant form of rat procathepsin B whose active-site cysteine residue has been changed to a serine, and which also lacks the glycosylation site in the mature region of the protein. This non-active mutant protein was secreted essentially in an unprocessed form. The purified protein has been incubated with a variety of proteinases, and results indicate that cathepsins D and L, as well as mature cathepsin B itself, can produce a processed (single-chain) form of cathepsin B from this precursor. Amino-terminal sequencing of these processed forms has revealed that they are all elongated by a few residues with respect to the mature form found in vivo. The action of a combination of cathepsin B with dipeptidylpeptidase I produced a single-chain form of cathepsin B with the correct amino terminus. This work has also shown that the processing of procathepsin B to a single-chain form can be an autocatalytic process, in at least an intermolecular manner.